I. INTRODUCTION
The Japanese Fukushima accident of March 2011 triggered numerous countries to reconsider their nuclear policies.
1 Some reconsidered the use of nuclear power altogether, while others postponed building new plants. 2 The Fukushima incident has also led to a heated discussion on the adequacy of the compensation that victims receive after a nuclear accident. 3 China, in particular, given its geographical proximity to Japan, is starting to pay close attention to nuclear power issues. 4 Countries'
 Liu Jing is a PhD student at the Maastricht European Institute of Transnational Legal Research, Maastricht University, the Netherlands, e-mail: jing.liu@maastrichtuniversity.nl. com/en/nuclear-power-news/topic-of-the-month/30-topic-of-the-month/2024-medium-andlong-term-development-planning-for-nu clear-power-20052020 (presenting an English copy of the increasing energy needs and the global desire to fight climate change has also led to the existence of a "nuclear renaissance" in China and other countries. 5 This nuclear renaissance is turning into reality in China. According to the "Medium-and Long-term Nuclear Power Development Plan (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) (2016) (2017) (2018) (2019) (2020) ," China is planning to increase its nuclear capacity to 40 GWe 6 by 2020. 7 Nuclear power would then represent four percent of China's electricity demand. 8 In 2004, nuclear industry produced 7 GWe, representing 2.3 percent of China's electricity generation. 9 Thus, the aim is to nearly double China's nuclear capacity in merely sixteen years. 10 Given this high-speed development of nuclear power, the question arises whether the existing nuclear industrial structure and regulatory framework can ensure a high level of nuclear safety. A critical component of this regulatory framework is the regulation of liability among nuclear power plant operators, and how potential victims of nuclear accidents should be compensated.
11 Indeed, an enforceable and efficient nuclear liability system may be indispensable to guarantee the protection of the public and to contribute to a safer and more environmentally friendly nuclear policy.
The goal of this article is to address the Chinese compensation regulatory regime for nuclear accidents, particularly regarding nuclear liability. A full discussion of the Chinese nuclear regulatory framework and liability system is beyond the scope of this article. This article plan). Shortly after the accident, China temporarily suspended its approval process for new reactors. See WORLD NUCLEAR ASS'N, supra note 1.
5. See Ling Zhong, Nuclear Energy: China's Approach Towards Addressing Global Warming, 12 GEO. INT'L ENVTL. L. REV. 493 (2000) ; see also Zhou, infra note 7.
6. GWe means gigawatt electrical, a unit to measure the rate of energy conversion or transfer. 7. Yun Zhou, Why is China Going Nuclear?, 38 ENERGY POL 'Y 3755, 3755 (2010) . See generally Nuclear Development Plan, supra note 4. This plan contains five parts: the existing status of Chinese nuclear power, the importance to develop nuclear power in China, the guiding principles and aim of nuclear development, priorities and implementation as well as supporting measures and policies. Id. 8. Zhou, supra note 7, at 3755. 9. Id. 10. See id. 11. Expanding nuclear power has led to some concerns such as effectiveness of the regulatory system, inadequate nuclear workforce, and lagging public participation, among others. See Yun Zhou et al., Is China Ready for Its Nuclear Expansion?, 39 ENERGY POL'Y 771, 778-80 (2011) . Though there has been no significant nuclear accident in China and no reported serious damage to the public yet, the low liability limit has led to concerns in China. See Ximena Vásquez-Maignan, Nuclear Liability in China, ASIAN POWER 21 (Feb. 2010), http://www.gide.com/front/files/AsianPower_GLN _NuclearLiabilityInChina_feb2010.pdf; Cai Xianfeng, 蔡先凤, 中国核损害责任制度的构建, 中国软科学 2006 primarily focuses on the compensation system for nuclear damage in China. Part II of this article provides a short history of China's nuclear policy and its existing nuclear energy regulatory framework. Part III discusses the legislative framework for liability and the effectiveness of the two critical government documents that regulate nuclear liability in China: the "Reply to the Ministry of Nuclear Industry, the National Nuclear Safety Bureau and the State Council Atomic Energy Board in respect of Handling Nuclear Third Party Liability" published in 1986 (the "1986 Reply"), and the "Reply to Questions on the Liabilities of Compensation for Damages Resulting from Nuclear Accident" (the "2007 Reply"). 12 Part IV then discusses in more detail the rules dealing with nuclear liability in China. Part V provides a critical evaluation and comparison of the nuclear liability framework in China, contrasting it to some nuclear liability economic starting points and to the nuclear liability regime under the U.S. Price-Anderson Act and international conventions. Part VI concludes the article.
II. BACKGROUND
In 1964, China successfully tested its first atomic bomb and soon after began developing nuclear technologies. 13 Since then, China's nuclear policies and regulatory framework have changed significantly.
14 This section presents a brief introduction of China's nuclear regulation and policies. First, China's nuclear policies have shifted focus from a militaryoriented policy to civilian uses of nuclear energy (II.A). This shift in policy has shaped China's nuclear energy regulatory framework (II.B). The third part presents a brief insight into the nuclear energy industry in China (II.C). 
A. A Short History of China's Nuclear Energy Policies
In 1955, China decided to develop its own nuclear industry. 15 From its inception until 1978, the nuclear industry was military-based. 16 China made remarkable progress in the weapons field from 1955 until 1967, during which time it successfully tested its first atomic bomb and hydrogen bomb and successfully launched its first nuclear missile.
17 From 1966 to 1976 the Cultural Revolution disrupted China's strategic weapons program.
18 Although China's nuclear policy was primarily military based during these first two decades of development, 19 the research, scientific insights, and technological infrastructure that came out of that time served as the foundation for China's nuclear energy industry today.
20
In 1978, Deng Xiaopeng's converted the Chinese economy from centrally planned to a more market driven model. 21 The economic shift led to the change in China's nuclear policy. 22 Chinese nuclear policy changed from a "military first" approach to an approach combining military and civilian uses. 23 In the post-1978 period, military industries were converted to state owned enterprises in many respects. 24 As for the nuclear industry, the Ministry of Nuclear Industry ("MNI") was established in 1982 and was later reorganized as the China National Nuclear Corporation ("CNNC") in 1989. 25 A first proposal to build a commercial nuclear power plant was made in 1981, 26 to be constructed at Haiyang in the Zhejiang province. nuclear power plants. 28 In 1991, the Qinshan nuclear power plant began operations. 29 Two years later, the first reactor at the Daya Bay plant came into operation. 30 Despite this progress, the development of nuclear energy in China was still relatively low until 2005. 31 The lack of a long-term strategic plan, insufficient financial support, and inconsistencies in China's technological development strategies are all factors that contributed to the slow development of China's nuclear energy industry.
32
China has experienced another shift in its nuclear energy policy since 2005 . 33 China's nuclear policy shifted from a period of modest development to one of rapid development. 34 Under the "Medium-and Long-term Nuclear Power Development Plan (2005-2020)," the government set a goal to reach a nuclear capacity of 40 GWe by 2020. 35 This meant that in the years following the publication of the plan in 2005, China would have to construct more than two reactors every year, and the productive capacity for the whole nuclear fuel cycle needed to increase four to six times 2005 levels by 2020.
36
This dramatic shift in nuclear energy policy resulted from escalating energy demands and environmental pressure. 37 China's rapid economic development after 1978 led to a fast increase in its total energy consumption, and this increased energy demand will only continue. Accordingly, China needs to develop a nuclear energy policy that strikes a balance between the need for greater environmental protection and the need to meet increasing energy demands. 39 Today, China's energy supply still relies largely on coal-fired energy generation, which accounted for 80 percent of China's electricity generation in 2007. 40 The coal energy in China, however, is subject to significant challenges due to transportation constraints, increasing coal costs, coal safety issues, and environmental costs. 41 In addition, alternative sources of energy, including natural gas, renewable energy, and clean coal technologies, all come with serious challenges. These challenges include high costs, lack of storage, and lack of technologies. 42 The special energy mix in China-the existing energy structure, energy alternatives, and their potential to meet China's energy needs-makes nuclear energy an attractive alternative to satisfy both increasing energy demands and environmental goals such as lowering carbon emissions. 43 As of September 2011, there are fourteen nuclear power reactors in operation in China. 44 The government approved approximately thirty-four new reactors. 45 Of these thirty-four, twenty-six are actually being built. Even though China set its nuclear energy capacity goal at 40 GWe by 2020 under the "Medium-and Long-term Nuclear Power Development Plan (2005-2020)," 46 due to the rapid construction, the World Nuclear Association estimates that the installed nuclear capacity would exceed 60 GWe by 2020, reach 200 GWe by 2030, and 400-500 GWe by 2050.
47
The Fukushima Accident triggered nations worldwide to question their nuclear policies. 48 China is no exception. 49 The State Council announced that it would suspend approval of new nuclear power stations until the REGULATION adoption of a new Nuclear Safety Plan. 50 Moreover, it stated that comprehensive safety checks would be performed on all operating nuclear plants and on those under construction. 51 The State Council has not yet published a Nuclear Safety Plan, but officials in the National Energy Agency do not expect that it will make any significant changes to Chinese policy regarding the promotion of nuclear energy.
52

B. The Shifts in China's Nuclear Regulatory Framework
China's shifting nuclear policy also led to changes in its nuclear regulatory framework. Because China's nuclear regulatory system is administered by several authorities and not just a single minister, its system is complicated. 53 For example, in the early 1980s, several authorities were involved in nuclear regulation: the National Nuclear Safety Administration ("NNSA"), the Minister of Nuclear Industry ("MNI"), and the Commission of Science, Technology and Industry for National Defense ("COSTIND").
54
Several important reforms of authority in the State Council took place since the 1980s. These reforms led to significant changes in the regulatory framework of the nuclear power industry. 55 For example, at the time of its establishment in 1984, the NNSA was affiliated with the Science and Technology Commission. 56 As a result of the reform in 1998, the NNSA was affiliated with the Minister of Environmental Protection ("MEP").
57
The MNI was reorganized and renamed the China National Nuclear Corporation ("CNNC") in 1988. 58 It became a state-owned enterprise and was no longer a state authority. and its authority, except for the administration of nuclear electricity, was transferred to the newly established Minister of Industry and Information Technology ("MIIT"). 59 The current nuclear regulatory system in China is a combination of "unified management and shared responsibilities." 60 The departments include the MIIT, the MEP, and the National Development and Reformation Commission ("NDRC"). 61 Other departments and sectors are involved in nuclear and radiation related issues as well. 62 The MIIT took control over all of the former functions of the COSTIND except for nuclear power management. 63 Two agencies under the MIIT are relevant here: the China Atomic Energy Authority ("CAEA") and the State Administration of Science, Technology and Industry for National Defense ("SASTIND"). The CAEA is responsible for planning and managing nuclear research, setting policies and regulations for the use of nuclear technologies, and supervising nuclear material management and control. 64 It also promotes bilateral and multilateral cooperation with international organizations such as the International Atomic Energy Agency ("IAEA"). 65 The responsibility of SASTIND is to ensure core capacity building for the national defense industry. 66 The MEP manages the nuclear industry through the NNSA. 67 The NNSA is responsible for regulating nuclear and radiation safety. 68 It makes relevant policies, plans, and standards, and it additionally supervises the operation of reactors and material management.
69
The National Energy Commission ("NEC") is another important agency in charge of nuclear energy. It was created in 2008 and has the authority to establish China's energy development strategy and oversee its energy-related issues. 70 The daily work of the NEC is conducted by the Nuclear Energy Bureau ("NEB"), an agency under the NDRC. 71 After the organization was restructured in 2008, the NEB took over nuclear power authority from the former COSTIND.
72
In addition to the three main agencies, other ministers and agencies also shared responsibilities. For 
C. The Nuclear Industry in China
In China, only three state-owned enterprises are licensed to own and operate nuclear power plants: the CNNC, the China Guangdong Nuclear Power Corporation ("CGNPC"), and the China Power Investment Corporation ("CPIC"). 76 As discussed earlier, the CNNC is reorganized from the former Ministry of Nuclear Industry. 77 Thus, it not only owns nuclear plants, but it also controls most nuclear sector business, such as R&D, engineering design, nuclear construction companies, and fuel cycle facilities. 78 The CGNPC is another important operator, and it began developing its R&D institutes and construction subsidiaries to compete with the CNNC. 79 The CPIC, the third party that can own nuclear power plants, is solely an investor and does not have nuclear R&D, manufacturing, or construction subsidiaries. 80 Although these three parties are the only parties licensed to own power plants, other parties can invest in nuclear projects, such as energy companies, financial institutions, and provincial governments. 81 Previously, the CNNC owned all of the nuclear manufacturing companies in China, but China has started to allow manufacturer competition. 82 China must rely heavily on foreign technologies. For example, as of September 2010, eight out of the twelve operating nuclear reactors, and nineteen out of the twenty-five reactors under construction were based on foreign designs. 83 China decided to increase its nuclear industry self-sufficiency by promoting technology transfer. 84 The State Nuclear Power Technology Company ("SNPTC"), established in 2004, oversees the selection of overseas technology and implements these technology transfers. 85 
III. THE LEGISLATIVE FRAMEWORK CONCERNING NUCLEAR LIABILITY
This section will provide a broad sketch of the nuclear liability framework in China. It will discuss the sources that have established the different norms constituting China's material rules on nuclear liability. The search for the normative framework is complex, as there is no integrated nuclear liability act to generally regulate liability issues. 86 Thus, to determine which rules apply to a specific nuclear accident, lawyers must consult a variety of sources. We first sketch the broad legislative framework (III.A) and then ask a few questions concerning the effectiveness of this framework (III.B). The subsequent section will then discuss the nuclear liability rules in more detail (IV).
A. The Legislative Framework
There are two international regimes concerning nuclear liability that were promulgated under the auspices of the IAEA and the Nuclear Energy Agency ("NEA") of the Organization of Economic Cooperation and Development ("OECD"). 87 China is not a party to either of these conventions. There is also no specific legislative document that stipulates exactly how nuclear liability is regulated in China. 88 The main rules 90 The effectiveness of these two replies and their place in the hierarchical system of legal norms in China is addressed below.
There is no specific act dealing with nuclear liability in China; instead, nuclear accidents, unlike in other legal systems, are not explicitly excluded from other statutes. 91 Because these statutes are relatively broad in scope and do not explicitly exclude nuclear accidents, they could play a role in compensating victims of nuclear accidents in addition to the two State Council replies. For example, general tort rules could be applicable. The new Tort Liability Law, the General Principles of Civil Law ("GPCL"), was introduced in China in December 2009. 92 Under the GPCL, the general provisions concerning civil liability ("Article 106") 93 and environmental liability ("Article 124") 94 do not exclude nuclear liability from their application. 95 Those two general provisions can also apply to nuclear liability. Article 70 of the 2009 Tort Law provides an explicit legal basis for nuclear liability: "If a nuclear accident from a nuclear installation leads to third party damage, the nuclear operators shall be liable, unless he can prove the damage is caused by war or caused by the victims on purpose." Those articles require certain parties to bear civil liability, without further limiting the types of activities that lead to the damage. Hence the two articles make no differentiation between nuclear damage and damage caused via other reasons. In CPCL, there is no specific provision excluding the application to nuclear damage either.
96. 2009 Tort Law, supra note 92, art. 70. This is the first time that nuclear liability is explicitly prescribed in a statute rather than in merely normative rules issued by the government.
97
Even though the 2009 Tort Law does contain one provision addressing nuclear liability specifically, 98 it does not specify the concrete content of the liability rule. For instance, the 2009 Tort Law does not address issues such as the scope of compensable damage, whether liability is limited, and who is a nuclear operator.
Nuclear damage is not caused by nuclear operators alone. Third parties such as suppliers, designers, manufacturers, or constructors contribute to the risk as well. The recent Fukushima accident demonstrates the contributory risks of third parties. In Fukushima, scientists argued that the tsunami led to a full meltdown in several nuclear reactors when it flooded the basements housing diesel generators that drove the emergency core cooling system. 99 The meltdown led engineers to question the soundness of the basement design by General Electric. 100 Consequently, provisions aimed at third parties may be relevant to the discussion of nuclear liability. In China, provisions in the Product Quality Act ("PQA") may be relevant. 101 Article 73 of the PQA stipulates, "as far as nuclear installations and nuclear products are concerned, if the law and administrative regulations have different rules, those rules will apply."
102
Article 73 of the PQA, however, still leaves room for specific nuclear liability legislation.
103
China also has sector specific environmental laws that could apply to nuclear accidents. Since nuclear activities may cause serious environmental damage, liability rules under environmental legislations may be relevant. The Environmental Protection Act ("EPA") is the basic act in the field of environmental law.
104 Sector based acts may also play a https://openscholarship.wustl.edu/law_globalstudies/vol11/iss4/2 role, including the Water Pollution Prevention Act ("WPPA"), 105 the Marine Environmental Protection Act ("MEPA"), 106 and the Solid Waste Pollution Prevention Act ("SWPPA"). 107 In addition, these statutes may help define the scope of compensable damage for nuclear accidents.
Another relevant act is the Radiation Pollution Prevention Act ("RPPA"). According to Article 12 of the Act:
An entity running transportation of nuclear facilities, an entity utilizing nuclear technology or an entity developing and utilizing uranium (thorium) mines and associated radioactive mines shall be responsible for its own prevention and control of radioactive pollution, accept the supervision by the administrative department of environmental protection and other relevant departments, and bear the liabilities in accordance with the law for the radioactive pollution it has caused.
108
Article 59 further provides: "Whoever causes any damage to others due to radioactive pollution shall bear the civil liabilities in accordance with the law."
109 These rules apply to the liability caused by radioactive pollution, but they are still suspect and do not provide detailed guidance on the scope or contents of liability.
In 1984, China drafted the Atomic Energy Act ("AEA"), which was intended to serve as China's basic nuclear energy act. 110 It was intended to incorporate both safety regulations and liability rules. 111 One competent authority usually organized the legislative preparatory work for the AEA.
112 Four drafts of the AEA were published, and they were open to (discussing the practical functioning of the Environmental Protection Act in providing protection to victims of environmental pollution in China other ministers and companies for consultation. 113 Despite these efforts, the AEA was still not enacted. 114 One reason that may explain why China has not yet passed the AEA is the often changing and sophisticated nature of China's regulatory framework. 115 Since 1984, there have been several organizational restructurings of the State Council. This restructuring has led to changes in the competent authority in charge of the drafting work. 116 The competent authority changed from the State Science and Technology Commission to the COSTIND, and then the MIIT. 117 Since there are several ministers in charge of nuclear issues, the need for coordination between them makes drafting a basic nuclear law even more difficult.
118
In spite of these difficulties, drafting work for the AEA is ongoing. Since the Fukushima accident, more attention has been paid to the legislative work. 119 There is still no specific atomic energy act implemented in China. Although the 2009 Tort Law provides a legal basis for nuclear liability, as the provision is quite abstract, China must still rely on the two State Council replies when issues regarding nuclear plant operator liability and victim compensation arise.
120
B. The Effectiveness and Hierarchical Position of the Two Replies
The above introduction demonstrates that China lacks a specific law addressing nuclear liability. Some general rules about tort law and environmental law may be relevant, but the details of liability rules are primarily reflected in the two State Council Replies.
China did not start to build its nuclear power plants until the 1980s.
121
It is also not a party to either of the international nuclear liability regimes. 122 Chinese nuclear liability framework-or lack thereof-during contract negotiations for the construction of the Daya Bay power plant in 1985. 123 One critical concern was whether the operator or the suppliers would be liable for damage suffered by third parties during the construction and operation of the plant. 124 In response to this concern, the Ministry of Nuclear Industry, the National Nuclear Safety Bureau, and the State Council Atomic Energy Board began research on nuclear liability issues and decided to follow the major principles of the Paris Convention and the Vienna Convention.
125 They then requested the State Council to issue instructions to follow the major principles of the Paris and Vienna Conventions. 126 In 1986, the State Council published its Reply to the organizations' request. 127 The State Council's 1986 Reply resulted in the promotion of contracts and cooperation between the Chinese nuclear operators and foreign suppliers over the next several years.
128
Over the next two decades, China improved its mastering of Generation II power plant technologies, decreasing its dependence on foreign suppliers. 129 In 2007, China planned to introduce Generation III technologies from AREVA and Westinghouse. 130 The concerns of foreign suppliers rose again, resulting in the publication of the State Council's 2007 Reply.
131
The circumstances surrounding the State Council's two replies explains why the Chinese system mimics the two international nuclear liability regimes. The process of their issuance also suggests that they are not formal administrative regulations published by the State Council, which require a more formal and sophisticated promulgation procedure.
[ 148. A last in time rule also applies in China. See Law on Legislation, supra note 132, art. 83. In the case of national law, administrative regulations, local decrees, autonomous decrees and special decrees, and administrative or local rules enacted by the same body, if a special provision differs from a general provision, the special provision shall prevail; if a new provision differs from an old provision, the new provision shall prevail. See id.
statute of limitations and the jurisdictional issues, are only addressed in the 1986 Reply. 149 For those issues, the 1986 Reply remains applicable. As previously stated, 150 the State Council's responses to the concerns of foreign suppliers contain principles derived from international nuclear liability conventions. The replies, however, are just cursory provisions. Some issues, such as the scope of compensable damage, need further clarification in light of the Chinese tort system. This section highlights some important components of the nuclear liability regime under the replies, with reference to other related and more general acts. After all, as explained above, 151 nuclear accidents do not fall outside the scope of these general tort law rules. The general tort law rules may be applicable in cases of nuclear accidents.
A. Definition of Nuclear Damage
Nuclear Damage under the Replies
In establishing nuclear liability, it must first be determined what type of damage is actionable. According to the 1986 Reply, nuclear operators are liable under two circumstances. First, they are liable for nuclear damage caused by nuclear accidents on the site of a nuclear power plant. 152 Second, they are liable for nuclear damage caused by nuclear accidents within the territory of China that occurred during the transportation of nuclear substances after the operator had taken charge of the nuclear substances and before another party took charge of the nuclear substance. 153 This provision in the 1986 Reply, however, does not clearly define what constitutes nuclear damage or a nuclear accident. It does not touch upon the gradual damage a nuclear installation can cause. It also does not discuss nuclear damage that nuclear substances alone can cause without an accident.
The 2007 Reply, however, did include three express examples of what constitutes nuclear damage: "The operators shall be liable to compensate 149. For example, in the 1986 Reply, Article 6 states: "The victim can claim for damages from the operator within three years from the day he knows or should have know the damage caused by a nuclear accident; however, this claim should be made within ten years after the accident." 1986 STATE COUNCIL REPLY, supra note 12, art. 6. Article 7 states: "For all the liability litigations caused by an nuclear accident happening in the territory of China, Chinese law should apply. Those litigations should be filed to the court, which has jurisdiction in the place where the accident happens." Id. for the personal casualties, property losses or environmental damage arising out of nuclear accidents . . . ." 154 Environmental damage now explicitly qualifies for compensation under the 2007 Reply. As previously discussed, 155 however, the Reply itself does not define the three types of damage resulting in uncertainties, including whether pure economic losses qualify for compensation and what constitutes environmental damage. The concrete scope of these concepts can only be understood within the broader picture of Chinese tort law and environmental law.
Scope of Liability under Other Related Acts
As mentioned in Part III.A, in addition to the two State Council replies, nuclear liability may be based on general rules under the GPCL, the Tort Law, and other environmental acts. Those who infringe upon civil rights and interests shall be subject to the tort liability according to this Law.
a. Personal Injury, Property Damage, and Pure Economic Loss
The term "civil rights and interests" used in this act includes the right to life, the right to health, the right to name, the right to reputation, the right to honor, right to self image, right of privacy, marital autonomy, guardianship, ownership, usufruct, security interest, copyright, patent right, exclusive right to use a trademark, right of discovery, equities, right of succession, and other personal and property rights and interests. The provisions under Article 2 use "civil rights and interests" instead of simply "civil rights." The provision further defines the term "civil rights and interest" by listing specific rights and interests. 159 The catchall expression also enables an interest to receive protection under the Tort Law even if it is not established as a "civil right" and not explicitly included in the list. 160 An example would be pure economic loss. 161 As a result of this provision, there are, in theory, no specific legislative hurdles for establishing liability for pure economic loss even though neither the GPCL nor the Tort Law contain explicit provisions regarding pure economic losses. Acts or judicial explanations that explicitly permit compensation for pure economic loss only exist in specific limited fields. 162 In practice, therefore, pure economic losses are compensated in only a limited number of cases. These cases include claims for living expenses for individuals dependent on the deceased, misrepresentation under the Securities Act, third parties infringing creditor's rights, 163 and marine oil pollution. 164 Under Article 65 of Chapter VIII of the Tort Law, parties responsible for environmental damage will be held strictly liable, meaning that polluters will be held liable for the harm caused by their pollution irrespective of fault or wrongfulness. 165 Chapter IX of the Tort Law deals specifically with ultra hazardous activities. 166 Article 70 of Chapter IX explicitly stipulates strict liability for the operator of civil nuclear facilities except for specific situations. 167 Id. art. 70 ("Where a nuclear accident occurs to a civil nuclear facility and causes any harm to another person, the operator of the civil nuclear shall assume the tort liability unless it can prove that the Tort Law may cover nuclear accidents, neither of them specifies the scope of damage for which polluters and operators can be held liable.
b. Environmental Damage
Environmental damage is another term that needs explanation. Since neither the GPCL, the ELP, nor the new Tort Law defines "environmental damage,"
168 it is unclear whether environmental damage covers only personal injury and property damage, or whether it also covers damage done to the environment itself. It is also unclear whether the enjoyment of the environment, costs of preventive measures, and restoration measures are compensable. Some specific environmental acts do contain provisions that indirectly permit remedies for pure environmental damage. For example, under the MEPA, "[f]or damages to marine ecosystems, marine fishery resources and marine protected areas which cause heavy losses to the State, the department invested with power by the provisions of this law to conduct marine environment supervision and administration shall, on behalf of the State, claim for the damage." 169 Under this provision, the competent public authorities can file claims for pure environmental damage. 170 Another example is the SWPPA, which requires parties who pollute through solid waste to eliminate the risk, compensate for the losses, and take measures to restore the environment. 171 The liable party has an obligation to take restorative measures or to pay the costs. 172 Thus, if a nuclear accident pollutes the marine environment or radiation waste results in pollution, these provisions may be applied.
In practice, however, compensation for pure environmental damage is still limited. 173 Marine pollution has received more compensation than other types of pure environmental damage, but most of the cases involve the harm is caused by a situation such as war or by the victim intentionally.").
168 oil pollution. 174 For nuclear accidents, compensation may be directed more toward personal injury and property damage than pure environmental damage. Based on the text of the MEPA, it is still relatively unclear whether and to what extent pure environmental damage would be compensated. The new Tort Law seems to provide an important legal basis, but the text is still novel, and it is unclear how it would be applied in cases of environmental harm by way of a nuclear accident.
B. Strict Liability
Strict liability is also adopted under China's nuclear damage liability regime. The 1986 Reply prescribes that the operators bear "absolute The following maritime claims may applied for arresting ships: . . . (4) the damage or threat of damage caused by the ship to the environment, seashore or the relevant interested parties; the measures taken for prevention, reduction and elimination of such damage; payment for compensation of such damage; the reasonable cost for the measures taken actually or preparing to take for restoring the environment; loses the third party suffered or will probably suffer due to such damage; and the damage, fees or loses which are similar in nature specified in this Item. liability" for nuclear damage. 175 Although the term "strict" or "absolute" liability is not used in the 2007 Reply, it does not require fault to establish liability for operators. 176 Article 70 of the new Tort Law also follows a strict liability standard. 177 It holds liable the operator of the facility causing the nuclear accident unless the operator can prove that such harm was caused by war or inflicted intentionally by the victim. 182 This change is in line with those made to the international nuclear liability regimes; under the first generation of international nuclear liability conventions, nuclear damage caused by a grave natural disaster was a permissible defense if the domestic legislation of the Member States permitted it. Under the second generation of international conventions, however, this defense was abrogated.
183 A 175. 1986 STATE COUNCIL REPLY, supra note 12, art. 2 ("For the nuclear damage caused by an accident happened in a nuclear power plants in the territory of China, or before the nuclear material is taken charged by other persons and after taking charge of nuclear material from others, the operators of the nuclear power plant shall assume absolute liability; no other party will be liable.").
176. 2007 STATE COUNCIL REPLY, supra note 12, art. 2 ("The operators shall be liable to compensate for the personal casualties, property losses or environmental damages arising out of nuclear accidents, while no persons other than the operators shall be liable to compensate therefore.").
177. 2009 Tort Law, supra note 92, art. 70. 178. Id. See also supra Part IV.A.2.a. 179. 1986 STATE COUNCIL REPLY, supra note 12, art. 5 ("Operators are not liable when a nuclear accident is caused directly by armed conflict, hostile action, riot or natural disaster of an exceptional character."); 2007 STATE COUNCIL REPLY, supra note 12, art. 6 ("With regard to the damages caused by a nuclear accident directly resulting from armed conflict, hostile action, war or riot, the relevant operator shall not be liable to compensate for such damages."). The operator shall not be liable for damage caused by a nuclear incident directly due to an act of armed conflict, hostilities, civil war, insurrection or, except in so far as the legislation of the Contracting Party in whose territory his nuclear installation is situated may provide to the contrary, a grave natural disaster of an exceptional character. Id. art. 9.
After the convention was revised in 2004, natural disaster is no longer a valid defense. Article 9 now states: "The operator shall not be liable for nuclear damage caused by a nuclear incident directly due to an act of armed conflict, hostilities, civil war, or insurrection. possible positive consequence of this change is that the operators now have more incentive to construct and operate nuclear installations more carefully in order to make them more resistant to natural disasters. But the question of how the operators can afford to pay liability costs for damage caused by natural disaster may arise since liability insurance does not often cover this type of damage.
C. Liable Parties
Both State Council replies adopt the principle of channeling liability; only nuclear operators are liable while all other parties are exonerated from liability. 184 The 1986 Reply does not contain a right to recourse provision, but the 2007 Reply allows recourse under certain conditions.
185
If a written contract between an operator and another person provides for the right of recourse, the operator may exercise that right against the other person after compensating the victim. 186 The operator may also have the right of recourse if the damage is caused by a third party's willful act or omission.
187
Channeling of liability is in contradiction to the general principles of tort law, and especially with the Product Quality Act ("PQA"). According to the PQA, the producer of the defective product must be held liable for personal injury and other property damage caused by the defect. 188 The seller shall be liable for the personal injury and other property damage if he is at fault. 189 If courts apply these provisions to nuclear damage cases, the nuclear suppliers may also be held liable if they contributed to the damage. Although the PQA leaves room for specific legislation, the derogations should be laid down in laws and administrative regulations.
190
Since the State Council replies are only normative rules, the method by which courts would resolve these conflicts remains unclear.
191
The 2009 Tort Law imposes liability on nuclear operators as well. Article 70 of Chapter IX prescribes nuclear liability for ultra hazardous 184. Channeling in the nuclear law means that "all liability is channeled to the nuclear operator; no other entity may be held liable for nuclear damage." See Schwartz, supra note 87 and accompanying text.
185 https://openscholarship.wustl.edu/law_globalstudies/vol11/iss4/2 liability. 192 Both the general provisions of Chapter IX and the specific provision on nuclear liability in Article 70 may apply. The general provisions of Chapter IX prescribe that the parties undertaking ultra hazardous activities shall be held liable for damage that they caused.
193
Article 70 requires nuclear operators to be liable for nuclear damage, but it does not explain the term "nuclear operators."
194 Moreover, the Tort Law does not exclude the liability of other parties.
The 2007 Reply defines nuclear operators as:
The organizations within the territory of the People's Republic of China which have obtained legal personality according to law, and operate nuclear power stations, civil research reactors and/or civil engineering test reactors, or engaged in the production and transportation of civil nuclear fuels and the storage, transportation and post-treatment of spent fuels and have nuclear installations.
195
This definition suggests that the 2007 Reply applies not only to nuclear power plants, but to other civil nuclear installations as well.
As mentioned above, only three parties are licensed to own and operate nuclear power plants in China: CNNC, CGNPC and CPIC. 196 The 2007 Reply contains provisions that further clarify which nuclear operators might be held liable. 197 Nuclear installations owned by the same operator at the same site are treated as one nuclear installation.
198 If a nuclear accident involves more than two operators and their respective liability cannot be clearly determined, the operators are held jointly and severally liable. 199 
D. Limitations on Liability: Magnitude, Time, and Jurisdiction
The liability of nuclear operators is limited in terms of magnitude, time, and jurisdiction. Under the 1986 Reply, the operators' liability is capped at RMB 18 million (5.21 million U.S. dollars in 1986). 200 The 1986 Reply does not differentiate between the operator types. The 2007 Reply capped liability based on the activities of the operator; the operators of nuclear power plants and the operators of spent fuel storage, transportation, and post-treatment are liable up to RMB 300 million (47.13 million U.S. dollars in 2011); other operators are only liable up to RMB 100 million (15.71 million U.S. dollar in 2011).
201 Although the award cap was increased by the 2007 Reply, the cap is still low in comparison to liability caps imposed in the U.S. and the second generation of international nuclear liability conventions. 202 Under the 2009 Tort Law, neither the general chapters (Chapters I-IV) nor the specific chapter on environmental liability (Chapter VIII) provide a provision concerning a cap on liability. Caps are allowed in Chapter IX for liability for ultra hazardous activities. 203 According to Article 77 of Chapter IX, if other acts allow for a cap on liability for ultra-hazardous activities, those acts shall apply. 204 Unfortunately, it is unclear whether the two State Council replies qualify as other acts since they are still only normative rules.
205
In addition to monetary caps, the 1986 Reply also limits the operators' liability in terms of time and jurisdiction. Because the 2007 Reply does not contain a provision on the prescription period, the related provisions in the 1986 Reply are still applicable. According to the 1986 Reply, victims should bring their claims within three years from the day they knew or should have known about the nuclear accident damage or within ten years after the occurrence of the accident. 206 This prescription period is quite short in the context of nuclear damage since certain types of damage, especially personal injury, may not manifest themselves for decades.
Finally, a nuclear operator's liability is limited by jurisdictional requirements. For a nuclear accident occurring within the territory of China, only the court located where the nuclear accident occurred has jurisdiction over the claims. 207 The 2007 Reply provides that:
Where a nuclear accident causes damage across the border of the People's Republic of China, such damage shall be handled in accordance with the treaty or protocol between the People's Republic of China and the relevant country. If there is no such treaty or protocol, such damage shall be handled according to the principle of reciprocity.
208
This provision provides a singular approach to addressing the issue of trans-boundary damage. It is unclear what the effects of the principle of reciprocity would be when foreign law establishes a different regime than China.
E. Financial Security
Nuclear damage is a high magnitude, low frequency risk. Even though liability is capped, financial instruments are necessary to guarantee that operators have the capacity to meet their liability requirements in case damage does occur. 209 The 1986 Reply has no specific requirements about financial security. With the fast development of China's nuclear industry and the increased liability cap, the necessity of financial security has started to receive more attention. 210 Under the 2007 Reply, operators are required to make appropriate financial arrangements to ensure timely and effective compensation in case of damage.
211 Before an operator begins nuclear power plant operations or the storage, transportation, or posttreatment of spent fuel operations, the operator must purchase sufficient insurance to cover its limits of liability. 212 The 2007 Reply does not clarify what kind of financial security mechanisms operators can use. In practice, operators of nuclear power plants typically choose to realize their financial responsibility by seeking liability insurance coverage.
213
In addition to the cap on liability, the two State Council replies require the government to provide indemnity. For example, under the 1986 Reply, if the nuclear damage exceeds the cap of liability (RMB 18 million), the government shall provide necessary indemnity up to RMB 300 million (86.89 million U.S. dollars in 1986). 214 Under the 2007 Reply, the government indemnity was increased to RMB 800 million (125.68 million U.S. dollars in 2011). 215 The 2007 Reply allows additional financial indemnity if the damage results from an extraordinary nuclear accident and the increase is approved by the State Council.
216
F. Nuclear Insurance
In China the operators of nuclear power plants are required to purchase insurance to cover their potential liability. 217 In the early developmental stages of China's nuclear program, only the People's Insurance Company of China ("PICC") provided liability insurance. 218 The capacity of this one insurer, however, was very limited. 219 Similar to other jurisdictions, 220 the insurers decided to pool together to provide insurance coverage for nuclear liability. In 1999, four large insurers in China joined forces to provide nuclear insurance through a pool-the China Nuclear Insurance Pool ("CNIP"). 221 In 2011, CNIP had twenty-three members.
222
The CNIP provides three types of nuclear insurance products: nuclear material insurance, nuclear liability insurance, and liability insurance for the transportation of nuclear substances. 223 Nuclear material insurance covers property and machine damage caused by natural disasters, radiation and other nuclear risks, and nuclear accidents. 224 The coverage is typically between 1 and 1.6 billion dollars. 225 Nuclear liability insurance covers the operator's nuclear liability based on the applicable law. 226 The insured amount is the required liability for nuclear operators, approximately $45 million for nuclear power plants. 227 Both nuclear material insurance and nuclear liability insurance policies exclude the damage caused by war, insurrection, grave natural disasters, and terrorism. 228 Under the 2007 Reply, damage caused by natural disaster and terrorism is not a valid defense.
229 Explained literally, the government is only indemnified if the damage exceeds the cap of the operator's liability. Therefore, the operator needs to compensate for the damage caused by a grave natural disaster or terrorist act up to his liability limit.
Before providing insurance coverage to nuclear operators for the first time, the CNIP will examine the risk that nuclear installations impose.
230
After that, the CNIP will examine the nuclear facility periodically, usually every three to five years. 231 In addition to nuclear material insurance and nuclear liability insurance, CNIP provides liability insurance for the transportation of nuclear substances. 232 The insurance clause is determined by the type and quantity of substances and the distance, routes, and countries or districts that the transporters travel through.
V. CRITICAL EVALUATION AND COMPARISON
Comparing the features of China's nuclear liability regime with the international regime and the U.S. Price-Anderson Act lends itself to interesting observations. It is somewhat difficult to compare China to those other regimes because there is still a large degree of uncertainty surrounding the precise scope of nuclear liability in China. For example, Article 70 of the Tort Liability Act of 2009 explicitly provides for a strict liability standard for nuclear accidents but does not provide any details on the precise meaning and implementation of this nuclear liability. 234 In that respect, one must refer to the two State Council replies whose legal statuses are dubious. 235 China's non-cohesive nuclear liability regime structure hinders all relevant parties from knowing with certainty what remedies-if any-are available to victims in China as compared to the international regime or the U.S. Price-Anderson Act. 236 The replies of the State Council do, however, provide enough detail to understand the scope of the Chinese nuclear liability regime with more certainty.
The international treaty system can be divided into two regimes. The first regulates civil liability for damage caused by nuclear accidents. . 238 The second nuclear liability treaty regime was developed under the auspices of the IAEA: the Vienna Convention on Civil Liability for Nuclear Damage of 21 May 1963. 239 The legal literature commented on these international regimes in detail, and the regimes have also been the subject of mounting criticism.
240
The U.S. did not join the international conventions, but adopted its own regulatory system, the Price-Anderson Act of 1957. 241 There are a few remarkable differences not only between China and the international regime, but also between the international regime and the U.S. PriceAnderson Act. 242 There is one issue, however, on which the three regimes do align. Under the Chinese regime and the international regime, a strict liability rule applies. 243 In the U.S., when a nuclear accident qualifies as an Extraordinary Nuclear Occurrence ("ENO"), thereby triggering the 235 application of the federal Price-Anderson Act, a strict liability standard applies.
244 But for nuclear accidents that do not qualify as an ENO, state law applies. 245 Some states require negligence or fault to trigger liability.
246
Of greater importance is the question of who can be held liable under these regimes. Under the international regime, exclusive civil liability exists for the operator of the nuclear power plant, also referred to as the channeling of liability. 247 This rule is debatable from an economic perspective, particularly because channeling excludes holding other parties liable who likely contributed to the risk. 248 Notably, the U.S. requested the introduction of the principle of channeling to the international treaty regime. 249 Because the U.S. was the original manufacturer of nuclear technology and material, U.S. suppliers feared they would be held liable for nuclear accidents that occurred at facilities they supplied outside the U.S., namely in Europe. 250 A channeling of liability was introduced in international conventions to prevent U.S. suppliers from being held liable. 251 The same reasoning was advanced in China to justify the channeling of liability there. 252 Foreign suppliers feared being held liable for delivering nuclear material to China. 253 The 1986 Reply channeled liability to Chinese operators excluding the liability of foreign suppliers. 254 This was analogous to international conventions channeling liability away from U.S. suppliers.
255
The system established under the U.S. Price-Anderson Act does not channel liability (whereby the liability of other parties who could have caused a nuclear accident is excluded), but a so-called economic channeling process takes place through the American Nuclear Insurers ("ANI"). 256 ANI provides a so-called omnibus coverage for all parties involved in the nuclear operation, creating its own type of liability channeling.
257
Critics of the international regime also criticize its financial cap of liability. 258 In pursuance of the conventions, nuclear operators have a cap amount to which they can be held civilly liable for a nuclear accident.
259
The Paris Convention first fixed the amount in 1960, but it has been modified several times. 260 Before the last modifying protocols of the Paris and Brussels Conventions, an operator's liability limit in a country like France was fixed at € 91 million (116 million USD). 261 The latest protocol from 2004 now caps the amount at € 700 million (893 million USD), but it has yet to enter into force. 262 Critics argue that even € 700 million is likely incredibly insufficient to cover all of the victims of a nuclear accident. 263 The third source of criticism stems from the provision in the Brussels Convention that "provides a complementary mechanism of compensation based on public funds." 264 The complementary mechanism applies in cases where the liability required from operators is insufficient to cover the costs to the victims. 265 The Brussels Convention adds two risk layers, one layer consisting of aid by the national state and another layer consisting of aid by all parties to the Convention. 266 Since the precise amount depends on national implementation, the amounts available for compensation differ. 267 For example, in France, the total amount available to victims under the Paris and Brussels Conventions consisted of € 381 million. 268 After the modification protocol (when it would enter into force), the total amount of coverage available would be € 1.5 billion. 269 Critics within the legal literature world argue that this level of government intervention would provide a generous subsidy to the nuclear operator that caused a devastating nuclear accident.
270
Since 1975, the U.S. regime does not include government compensation through public funds. 271 The U.S. Price-Anderson Act capped the first layer of an operator's liability at $60 million, which is then supplemented by contributions that all operators make via retroactive premiums. 272 Today, the individual liability of a nuclear operator is $375 million supplemented with a second layer of retrospective premiums of $11.86 billion, leading to a total amount of $12.2 billion without any government intervention. 273 Because there is, in principle, no government intervention, the U.S. Price-Anderson Act shows less inefficiency in comparison to the international regime.
274
As indicated above, 275 the Chinese regime contains many of the same inefficiencies as the international regime. Not only is there a relatively low financial cap (at least compared to the international regime and certainly to the U.S. Price-Anderson Act), but there is also government indemnity.
276
Of course, state intervention for compensation in China is perhaps, in principle, not that different from operators' liability. We indicated above million based on the state's intervention, and € 150 million consisting of the contracting parties' coverage. Id. at 430.
269. This consists of € 700 million for the operator's liability, € 500 million of state's intervention, and € 300 million of all contracting parties. For the operators of nuclear power stations and the operators of spent fuel storage, transportation and post-treatment, the maximum amount of compensation for the damages caused by one nuclear accident is RMB 300 million; and for other operators the maximum amount of compensation for the damages caused by one nuclear accident is RMB 100 million. Where the total amount of compensation payable for the damages caused by a nuclear accident exceeds the relevant maximum amount of compensation specified above, the State shall provide a financial indemnity up to RMB 800 million. Id.; see also supra Part IV.E. that only three state-owned enterprises are engaged in the operation of nuclear power plants in China. 277 But even those three state-owned enterprises are commercial parties that seek to maximize profits. Consequently, it may be important to expose the Chinese operators to the full social costs of a nuclear accident in order to force them to internalize externalities and to correctly price nuclear power, including the true social costs.
Like the international regime and the U.S. Price-Anderson Act, China also requires financial security for the amount due from the operator. 278 Moreover, analogous to the U.S. and many other legal systems that follow the international treaties, insurance companies have joined forces via a pooling regime. 279 In this respect, China's tendency to compensate for nuclear damage via a pool of nuclear power plant operators is predominantly in line with international tendencies.
280
VI. CONCLUDING REMARKS China has been a nuclear nation for many years now. Since the start of China's economic development in the early 1980s, the use of nuclear energy has shifted from military use to commercial use.
281 Given China's enormous demand for energy, the Chinese government made plans to substantially increase nuclear power production. Between 2005 and 2020, China plans to construct fifty-two new power plants. 282 The construction of twenty-nine has already started. 283 China's dependence on nuclear energy will likely increase in the future given its commitment to reduce carbon dioxide emissions. This increasing use of nuclear energy raises the issue of victim compensation in the event of a nuclear accident. How would victims be compensated if there were a tragic nuclear accident? At first blush, this question may seem primarily of interest to China given the size of China's territory, but the effects of the Chernobyl incident of April 26, 1986 were felt worldwide. 285 Thus, policies related to victim compensation may affect both victims living in China and victims living abroad, even if the nuclear accident occurred in Chinese territory.
China has not joined any of the international treaty regimes concerning nuclear liability. But that does not necessarily mean that China would only provide weak protection for victims of nuclear accidents. After all, the international treaty regimes have been seriously criticized, inter alia, for imposing financial caps on the liability of operators and providing insufficient compensation. 286 Other large nations such as the U.S. have also not joined the international treaties. The U.S. implemented its own regime via the Price-Anderson Act. 287 The nuclear disaster at Fukushima 288 illustrates this point. Japan did not join any of the international treaties, but it has an elaborate nuclear liability act with unlimited operator liability and significant minimum mandatory coverage.
289
The problem is, unlike in the U.S. or in Japan, China has no general nuclear liability act that would regulate the compensation rights of victims. Since 1984, China has been drafting an act that would regulate nuclear energy and also deal with its liability issues. Thus far, though, this act has not been promulgated. 290 Consequently, the current legal framework regulating compensation for victims of nuclear accidents consists of a collection of measures. The general rules of tort law, such as those laid out in the GPCL and the new Tort Law of 2009, do apply. But these rules only vaguely introduce a strict liability rule without further detailing how courts should implement it. 291 The two replies of the State Council provide these details, but their legal statuses are currently debated. China is predominantly in line with the trends of the international treaties as far as content is concerned; a financial cap is imposed upon the nuclear power plant operators' liability, 293 but the operators are held strictly liable, and liability is channeled to them. 294 Operators have a duty to seek financial coverage, and they do so in practice by seeking insurance coverage from a pool of nuclear insurers. 295 In the event that damage exceeds the cap of liability, the government will provide an indemnity. 296 The potential liability of nuclear operators in China is small compared to the international regime, especially compared to nuclear operators in the U.S. under the Price-Anderson Act, but the Chinese government is committed to providing additional financial indemnity. Consequently, the same criticisms that apply to the international regime also apply to the Chinese model, as the financial cap prevents operators from being fully exposed to the social costs of their activity. In fact, the cap constitutes a subsidy for nuclear energy, and as a result, relative prices of nuclear energy will be too low.
Given the increasing importance of nuclear energy in China, it is highly likely that China will implement its plans to introduce one all encompassing regulation on nuclear energy, including nuclear liability. In that respect, China can learn valuable lessons from an international comparison, especially with the U.S. Price-Anderson Act. It might encourage operators to internalize the costs of nuclear energy production, and would thus be more in line with an economic perspective on nuclear liability. 293 
